Prions are kind of like Batman-they have a bad reputation, but they can also serve a number of good purposes. While prion domains-folded regions of proteins that can induce similar folding in other susceptible proteins-are responsible for the human prion diseases and may be involved in other neurodegenerative diseases as well, they have also been linked to normal processes of memory and innate immunity.
Several lines of evidence suggested that the protein, NWD2, might be a HET-S prion partner. The gene sits right next to the gene for HET-S, and the NWD2 protein contains a short beta-solenoid motif of its own. It is a member of the signal transduction ATPases with numerous domains (STAND) family of proteins, which function in innate immunity systems in a wide range of organisms, including humans, in whom APAF-1 induces apoptosis.
NWD2 is a receptor, but its ligand is unknown, so to test whether NWD2 and HET-S interact, the authors constructed chimeric proteins, in which the ligand-binding domain was replaced with homologous regions from related proteins whose ligands are known. Introduction of those ligands induced folding in the prion-forming domain of a HET-S/s protein. Mutation of NWD2 residues that altered the beta-solenoid domain of NWD2 prevented this induction. NWD2's prion-forming domain alone could induce prion formation in HET-S/s proteins, even without ligands, suggesting an inhibitory role for some part of the protein that was removed. When portions of NWD2 and HET-S were transfected into yeast, which doesn't contain its own version of these proteins, prion formation was nonetheless induced, indicating that other cellular partners are likely not needed to trigger prion folding in HET-S, as long as NWD2 is present.
The authors note that the HET-S/NWD2 system is found widely in the fungal kingdom, while the HET-S/HET-s incompatibility system is limited to P. anserina, suggesting that the latter system is an evolutionarily modified version of the former one. Whether the same mechanism is at work in related prion-forming proteins in mammals remains to be seen, but several structural features, including its compactness and its ability to tightly regulate folding, may give this system advantages for signal transduction, including in, but perhaps not limited to, cell defense systems of the immune system.
